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Virtualization:
emulating one computer on another

Windows Android
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Virtualized HPC Clusters

Host Physical Machine
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HPC-Collab: a framework for designing virtual HPC clusters
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Cluster Provisioning
Timeline

Virtual Cluster

Start Finish

vcfs VCSVC vcbuild | vesched vcedb vc1 vc2 vclogin ~ vcgate

A A A A A A A A

Host Operating System

Host Physical Machine
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R/W to virtual disk

- lostat

Memory Usage
- details in /proc/meminfo

- vmstat

CPU computation/power
- perf

Network performance
- netstat

Processor measuring

- mpstat

Los Alamos National Laboratory LA-UR-20-26030

teB5:~% 10stat -x
Linux 3.10.0-1062.9.1.el7.x86_64 (te05) 07/27/2020
avg-cpu: Suser %nice %system %iowait %s %1dle
0.36 0.04 4.06 0.05 95.48
rrgm/s wragm/s r/s rkB/s wkB/s avgrg-sz
0.00 4.85 0.60 46.29 1135.90 336.16
E.g. iostat
visualization

:~/monitor/MonitorScriptss cat /proc/memlnfo
MemTotal: 65744940 kB

! 525388 kB
MemAvailable: 42037196 kB

E.g. /proc/meminfo
visualization

te05:~% netstat -s | grep "total packets"”
33624922 received

te05:~% netstat -s | grep "segments received" | grep -ve "bad"
33333616 segments received

te05:~$ netstat -s | grep "packets received" | grep -ve "total" |
256213 packets received

E.g. Total, UDP, and TCP
packets and segments
received visualization
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How is our monitoring being done?

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster
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Guest Node when Provisioning (E.G. VCFS)

Host (te05)
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1. Start Provisioning and Monitoring

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster
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|10 000 DO

Guest Node when Provisioning (E.G. VCFS)

Virtual Space

Node Space $node
Important file/script
Action being passed
et fike

Logs

Order of Events on
Host

Order of Events on
Guest Node

Communication

between hosts

Host (te05)

2
Jvclob.sh

0)
[ {._state/monitored ] ~/hpe-collab-monitor ]
o

Kill Script 15t Child Script

Go into Host Monitor Dwu-;iar,-’/

22
monitor

Jloggeng.sh

Start collacting Data /
@P

1 4.4 Ab

ml logging sh

< timeToComplete.txt
A\

[ Logs for monitor tools ]
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2. Rsync and Monitor on Virtual Nodes

Control Flow K Guest Node when Provisioning (E.G. VCFS)

Diagram for

o
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Monitoring Data
on our Virtualized
Cluster

Important file/script

Action being passed

et file

Logs

Order of Events on
Host

Order of Events on

|0 000 DO

Guest Node
Communication
between hosts
PN
0 ) A & 0)
HOSt (teos) Juseraddiverify/provisioned/Snode ] [ ...{._state/monitored ] ~Mpc-coliab-monitor ]
R r

Rsync logging.sh and populatel.ogs sh o O nod®
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Jvclob.sh J, ¥ <
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22

monitor
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G\ xSt Thoe timeToComplete.txt

\{.Jloggzng.sn P
[ Logs for monitor tools ]
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3. Collect Data via scp and Graph

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster

Guest Node when Provisioning (E.G. VCFS)
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et file

Logs

Order of Events on
Host

Order of Events on

|0 000 DO

Rsync logging.sh and populatel.ogs sh

2
JveJob.sh

Go into Host Monitor Dwuciur,-’/

22
monitor

Start collecting Data /
@P

Jloggeng.sh

fcollectVCData sh ]
G,
Kill Script Kill 2nd Chitd Script @ gy G
J‘ Ld 4 s g
Jgraph.sh

Kul logging sh

Set Start Time timeToComplete.txt

[Logsfmmmmls ]

Guest Node
Communication
between hosts
/E!\) A 7
Host (te05) = . 0) Loge or ertor ok |
.Juseradd/verify/provisioned/Snode ] [ ....._state/monitored ] ~/hpe-collab-monitor ] In /monitor/Shost
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4. Process Graphing per Virtual Node

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster
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for each node Generate Graphs

bmestamps.txd
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5. scp onto Personal Workspace

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster

K

o
<

Virtuasl Space

Node Space
Important file/script
Action being passed
bt fike

Logs

Order of Events on
Host

Order of Events on
Guest Node

|0 000 DO

Communication
between hosts

Guest Node when Provisioning (E.G. VCFS)

Personal
Workspace

\

P

(o)
HOSt (teos) k:r/.J'useraddh/enly:';:

rovisionad/Snode ] [ ...._state/monitored

Rsync logging.sh and populatel.ogs sh

ot
o oo

<o OF
ey 39,1:"""3

2
JveJob.sh

Kill Script 15t Childd Script

0)
]Lr-ghpc-cullab-mnitor ]

Logs for monitor tools
In /monitor/Shost

]

DCNQCV

fcollectVCData.sh ]

1 4. ¢

Go into Host Monitor Dwuciur,-’/

22
monitor

Jloggeng.sh

Start collecting Data /
@P

Kul logging sh

timeToComplete.txt

Kill 2ng Child Script @

£
G
Gy

L JJmain.sh )

1.3
Create graphs on

NOCE PrOVEIONIng
—

JmultiTmeStampGraph.sh

Y e

s

Vs

[Logsfmmmmls ]

[ provision-outputs/iSTIMESTAMPAVCgate.out |

] Recoro avery 30s d

Grab process timastamps

for each node Generate Graphs

bmestamps.txd

Jgraph.sh

scp Suur@tuoir.“(a

7

5.3 R

/data’$TIMESTAMP/vc*

\

;IILHlsH

Los Alamos National Laboratory

PERFORMANCE
'Z !I*EEIITIF'UTII'IG

8/3/2020 | 13




Visualization
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Anatomy of a Dashboard
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Anatomy of a Dashboard
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Anatomy of a Dashboard
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Anatomy of a Dashboard
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Perf-events: a fine-grained performance analysis tool

Call
Stack
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Perf-events: a fine-grained performance analysis tool

Call
Stack
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Further Directions

- Additional Functionality HMI]HII]
- Perf and Flame Graphs 1) I
- Collectd —

- Quantifying Virtualization

N
- Ovethead docker

- Faster provisioning 197 | SeqUENtAlUWPUL  rroyt Random
Per Per Seeks
. Size Chii Block Rewrite |- Block
- Scalability concerns
% % % % %
_ La rg e r Cl U Ste r Klsec o K/sec okt Kisec L Kisec o Kisec St Jsec % CPU
- Clearer Results 1128408M 766|199 |137384(1752638/8 |1858)96 (18279713 [340.4 |7
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e.g Bonnie++ Benchmark run

- Code Release & Contribution
on host

- Enable reproducibility ¥ icH
“ PERESRINGE
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Thanks for watching!

Name: Natasha Frumkin Name: Christian Marquardt
Email: nfrumkin@utexas.edu Email: cmarquardt45@gmail.com
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Additional Materials
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Virtual Cluster (“VC”) Recipe

cluster-internal storage (NFS) 6 vct
common space: logs, home
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DNS, NTP, SYSLOG Compute nodes
cluster-internal svcs
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Compilation/Compute node o — 4
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vcsched
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#H# boot order _
veXX node name Role / Services

Los Alamos National Laboratory

LA-UR-20-26030

vclogin

Front-end Node

9
< /
r""m L __}
vcgate

Router/Gateway

8/3/2020 | 21



